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Abstract 

Purpose To explore age-trajectories of quality of life 
(QoL) and influences on them in a 4-year period among 
older adults living in England. 

Methods Data come from three waves (2002-2003 and 
2006-2007) of the English Longitudinal Study of Ageing, a 
large panel study of 11,392 individuals aged 50 and over. We 
used Latent Growth Curve models and ageing-vector graphs 
to describe both individual differences and average popula- 
tion age-trajectories in QoL (measured by the CASP19 
questionnaire). 

Results QoL at baseline was poorer for older than younger 
respondents, with the differences widening with age. QoL 
also declined more rapidly for older individuals. Gender, 
education, depression, limiting long-standing illness, diffi- 
culty with ADL-s, lack of wealth, non-employment, 
decreased number of friends and low positive support had a 
negative impact on QoL. Living with a partner had a positive 
effect on the QoL of men but not of women. The ageing- 
vector graphs revealed a clear gradient in age-trajectories of 
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QoL for those in the best to the worst psychosocial, socio- 
economic and health conditions. 

Conclusions Younger old adults can be prepared for 
further ageing by increasing their network of friends and 
engaging with the wider community while they are able. 


Keywords Growth curve model - Quality of life - 
Ageing-vector - Old age - Age trajectories - ELSA 


Introduction 


There has been an increasing international interest in the 
measurement and enhancement of quality of life (QoL) in 
older age and in the related concepts of wellbeing and of 
‘successful’, ‘positive’ and ‘active’ ageing [1]. The litera- 
ture on QoL among older adults is expanding, and there are 
now several instruments designed to measure QoL [2] 
among older adults. 

Several classes of instruments measure QoL according 
to certain dimensions such as health [3], subjective [4] 
and objective QoL [5] among others. Recently a new 
measure of QoL called CASP has been specifically 
developed for old age, the acronym standing for the four 
domains of control, autonomy, self-realisation and plea- 
sure [6]. The original measure contains 19 items based on 
theories of ‘need satisfaction’ [7], which assume that QoL 
at older ages is conceptualised as the degree to which 
human needs are satisfied in the aforementioned four 
domains [6]. This measure differs from health-related 
measures by focusing on positive aspects of QoL and by 
being independent of health and other factors that might 
influence it [6, 8]. It differs from the subjective WHO- 
QOL-OLD [4] in that it is a stand-alone questionnaire and 
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not an add-on module to another instrument. CASP-19 
has been rapidly adopted in many national and cross- 
national studies [9-12] and a shorter derivate CASP-12 
has been adopted in The Survey of Health, Ageing and 
Retirement in Europe (SHARE) [13], most likely due to it 
being among the first to focus on the positive aspects of 
life at older ages. 

Although QoL has become a prominent topic in geron- 
tology, the majority of studies have focused on the QoL of 
older people with specific diseases, such as diabetes [14], 
coronary heart disease [15-17], visual impairment and 
co-morbidities [18]. These studies of disease-specific 
populations use measures of QoL which focus on the 
health-related aspects of QoL with the aim of measuring 
improvements due to treatment. Few previous studies have 
investigated predictors of QoL among older persons using 
the CASP measure [19-24]. Results from these studies 
allow potential influences on QoL to be summarised under 
four categories: health, socioeconomic circumstances; 
psychosocial circumstances; and demographic characteris- 
tics. In the health category, predictors that were found to be 
negatively related to QoL were limiting long-standing ill- 
ness [19, 21, 22, 24], depression [22], functional limita- 
tions, mobility and difficulties in performing Activities of 
Daily Living [22]. Socioeconomic predictors that had a 
positive association with QoL were access to a car [22, 24], 
higher income [22, 24], home ownership [19, 24], being 
retired [22], and having a higher educational level [24]. 
Socioeconomic predictors that had a negative relationship 
were poor perceived material circumstances [22], being a 
non-owner occupier and having poor pension provision 
[19, 23], not being in paid employment and not being able 
to work [19, 22]. Psychosocial predictors that were posi- 
tively associated with QoL were the density of one’s social 
network [23], having trusting relationships with children, 
family and friends [22], and a greater number of close 
friends [22]. Only one study [22] looked at gender differ- 
ences in QoL, and found that men reported poorer QoL. 
Increasing age was negatively related to QoL [22, 24]. 
Netuveli and colleagues [22] showed age-specific QoL 
scores, finding that, when controlling for other factors, QoL 
was higher in those aged 50-68 and then it gradually 
reduced. A great limitation related to all these studies is 
that their findings are based on cross-sectional data. 
Additionally because of the lack of longitudinal data on 
QoL, none explored change over time in QoL nor the 
predictors of change and of level of QoL. The question of 
gender differences remains unconfirmed. The aims of this 
study are to explore age-specific trajectories of QoL, using 
a measure specifically developed for older adults, and to 
examine potential factors influencing change over time in 
QoL. 
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Methods 
Study population 


The data are from the English Longitudinal Study of Ageing 
(ELSA), a panel study where the same individuals are fol- 
lowed and re-interviewed every 2 years. The technical 
details of this study have been published elsewhere [9, 25, 
26]. Briefly the ELSA sample was drawn from people who 
had taken part in the Health Survey for England (HSE) in 
1998, 2000 or 2001 and from people who were born before 
March 1952. The HSE are multi-stratified samples selected 
to be representative of people living in private households in 
England [9, 25, 26]. A total of 11,392 sample members took 
part in wave | (2002-2003) giving a response rate of 67% of 
those eligible; at wave 2 (2004-2005), there were 8,688 
respondents (response rate 82%); and at wave 3 (2006- 
2007), there were 7,114 respondents (response rate 73%). 
The response rate is defined as “total individual respondents 
to a given wave divided by total individuals eligible for that 
wave”; inclusion in either numerator or denominator was not 
conditional upon response in any previous wave. Data col- 
lection consists of a face-to-face interview and a self-com- 
pletion questionnaire. 


Measures 


Quality of life was measured using the CASP-19 [6], which 
contains 19 items covering four conceptual domains of 
individual needs that are particularly relevant in later life: 
control, autonomy, self-realisation and pleasure. The 
instrument has four items for the control domain and five 
for each of the others. Each item is assessed on a four-point 
Likert scale (rated ‘this applies to me: often, sometimes, 
not often, never’). The resulting scale scores are summed to 
form an index (range 0-57) with higher scores indicating 
better QoL (Cronbach’s alpha = 0.67); the index was used 
in the analysis as recommended by Wiggins et al. [8]. The 
psychometric properties of CASP-19 are fully described by 
Hyde et al. [6], while Wiggins et al. [8] evaluated the 
properties of CASP-19 using data from ELSA. For pur- 
poses of comparing size effects, having a limiting long- 
standing illness is associated with a reduction of around 7 
points in CASP-19 compared to those without a long- 
standing illness [22]. 

Information regarding age, sex, marital status, employ- 
ment status, total wealth, physical health and symptoms of 
depression was collected during the face-to-face interview. 
Employment status was dichotomised as currently in paid 
employment (or not). From the questions on marital status 
a dichotomous variable for cohabitation status was derived, 
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defined as currently living with a partner (or not). Total 
wealth (excluding pension) was defined as financial, plus 
physical (such as business wealth, land or jewellery), plus 
housing wealth, minus debts. Quintile of total wealth was 
used in the analysis. We used wealth rather than income, 
because it represents a better measure of the permanent 
economic status of older people [9, 25, 26]. A dichotomous 
variable was used to assess the presence of a limiting long- 
standing illness. Respondents were also asked to report 
whether because of a health or memory problem, they had 
any difficulties doing any of the following six activities of 
daily living (ADLs): dressing, walking across a room, 
bathing, eating, getting in and out of bed and using the 
toilet. The variable derived indicates the number of diffi- 
culty with ADLs (range 0-6). To estimate the number of 
symptoms of depression, we used the 8-item shortened 
version of the Centre for Epidemiologic Study Depression 
Scale (CES-D) [27]. The questions asked the degree to 
which the respondent had experienced depressive symp- 
toms over the past month, such as restless sleep, being 
unhappy, felt lonely, being able to enjoy life, felt sad and 
felt could not get going. From answers to these question, a 
total score was derived which ranges from 0 if respondents 
did not experience any of the symptoms to 8 if they 
experienced all. Social support and social network were 
collected using a self-completion questionnaire. Respon- 
dents were asked about the presence of positive support 
from their spouse, children, other relatives and friends 
(how much they understand the way the respondent feels 
about things, how much they can be relied on if the 
respondent has a serious problem and how much the 
respondent can open up to them to talk about worries). 
Responses were summed to create a score of positive 
support ranging from 0 to 27 (Cronbach’s alpha 0.68), with 
high score indicating greater frequency of receiving posi- 
tive support. Respondents were also asked to indicate the 
number of family members and friends with whom they 
had a close relationship. From this question, a continuous 
variable was derived that indicates the number of close 
friends/family in the respondent’s social network. 


Statistical analysis 


To examine trajectories of change over time in Qol, we 
used latent growth curve (LGC) methodology [28-32]. 
Latent factors representing intercept (baseline status) and 
slope (rate of change) components are extracted from the 
three observations of QoL across time, here identified as 
wave | (baseline), wave 2 and wave 3. Factor loadings of 
the latent intercept component to all three observation were 
fixed to 1, and the linear slope component was defined by 
fixing the parameters to 0 (baseline), 1 (wave 2) and 2 
(wave 3). Equations | through 3 describe a basic LGC 
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model where age and a quadratic effect for age (since the 
relationship between age and QoL is not linear) are the 
only time-invariant factors. Age is centred to the mean in 
order to help simplify interpretation of regression equa- 
tions, the equation of the model is: 


Vit = Ay + Asytie + Ejt (1) 
an = ar + an (A; — k) + an (A; — K}? + uy (2) 
asj = #so + ası (Aj — k) + a9 (Aj — K}? + usj (3) 


where y;; is the QoL score for individual j at time t; az; is the 
intercept for individual j; as; are individual slopes and t; is 
the time score for individual j at time t. Equations. 2 and 3 
are extensions of the basic Eq. 1. The intercept and slopes 
are functions of age at baseline (Aj) centred to the mean 
(k = 65) and of individual random deviations uz; and usj. 
We then examined factors influencing individual change of 
QoL by regressing the intercept and conditional slope on 
time-invariant and time-varying factors. Several models 
were run in order to establish the model that best fitted the 
data. Among others, we ran multiple-group LGC models 
[33] in order to test whether we should consider gender 
specific models. Based on the Likelihood Ratio test for 
nested models, we decided that the best model to present for 
this study was a model with time-invariant factors such as 
age at baseline, a quadratic effect of age, sex and education, 
and the following time-varying factors: cohabiting status, 
employment status, wealth, depression, limiting long- 
standing illness, ADL-s, positive support, number of close 
friends/family in their social network and an interaction 
term between cohabiting status and sex. The LGC model 
with both time-invariant x; and time-varying factors x;, can 
be expressed as: 


Yj = ay + asjty + Y Vj + 8j (4) 
ay = r+ X. Yr + uy (5) 
asj = dso + %sı (Aj — k) + usj (6) 


Time-invariant factors x; and time-varying factors x; 
were mean centred so that the reference category of each 
factor represents average conditions. Education and the 
quadratic term for age and sex were not significantly related 
to the rate of change, i.e. slope, therefore, were only 
regressed on the intercept. We evaluated several goodness- 
of-fit indices to determine the fit of the models. Chi-square is 
sensitive to sample size; that is, in large samples it will tend 
to be statistically significant when there are only minor 
misspecifications of the model [34]. Therefore, we 
employed three additional indices: the Tucker—Lewis 
index (TLI), the comparative fit index (CFI) and the root- 
mean-square error of approximation (RMSEA). The TLI 
and the CFI are based on the chi-square statistic; they range 
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between 0 and 1, with values close to 1 indicating a more 
acceptable fit to the data [34]. The RMSEA represents 
closeness of fit, and values below 0.05 represent close fit of 
the model, although others suggest a value of 0.06 [34]. We 
further investigated which factors accounted for most change 
in QoL (results not shown) by comparing the residual 
variances of the slope and intercept of the model with 
demographic characteristics with the residual variances of 
the slope and intercepts from three other models: a model 
with demographic characteristics plus health, a model with 
demographic characteristics plus psychosocial factors, and a 
model with demographic characteristics plus socioeconomic 
factors. Covariance matrices and mean vectors are available 
upon request. 

As in all longitudinal studies, the survey is subject to 
attrition and other forms of non-response. To handle this 
non-response, we used full information maximum likeli- 
hood (FIML) estimation, which computes parameter esti- 
mates on the basis of all available data, including the 
incomplete cases. FIML tend to be less biased than either 
listwise or pairwise deletion methods when missing data 
are not missing completely at random (MCAR) but only 
missing at random data (MAR) [35-37]. Others have also 
recommended FIML when data are missing not at random 
(MNAR) [38, 39]. The growth curve models accounted for 
the complex survey design and were weighted to adjust for 
non-response and to make the ELSA sample representative 
of the population of adults aged 50 and over, living in 
private households in England during 2001; models were 
fitted using the Mplus v5.1 software package [32]. 

We also present aging-vector graphs in order to show 
graphically the level of QoL at baseline, direction and 
amount of change throughout the age range of our sample. 
The ageing graph reveals both the changes as people age 
and the trends in the sum of changes up to a given age [40]. 
The ageing-vector graphs were fitted using Stata 10.2. 


Results 


Table | reports sample characteristics at baseline (wave 1). 
The mean age of respondents at baseline was 65, and the 
mean QoL was 42.5. A large proportion of the population 
was cohabiting with a partner, was not in paid employment, 
did not have any educational qualification and experienced 
one or more symptoms of depression during the past 
month. About one in five reported having difficulties in 
performing one or more ADLs, and one in three reported 
having a long-standing illness that was limiting. 

Table 2 shows the baseline QoL and change overtime 
after accounting for age. The intercept value 43.1 (SE 0.14) 
refers to mean QoL of members who were aged 65 at 
baseline (wave 1), this decreased at an average rate of 1.00 
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Table 1 Baseline characteristics of participants, England 2002-2003 





95% CI 

Quality of Life (Mean) 42.5 42.3, 42.7 
Demographic 

Male (%) 46.4 45.7, 47.0 

Living with a partner (%) 68.3 67.2, 69.3 

Age (Mean) 65.3 65.1, 65.6 
Health 

>1 difficulties with ADL-s (%) 22.0 21.2, 22.8 

Limiting long-standing illness (%) 35.0 34.0, 36.1 
Socioeconomic 

Not in paid employment (%) 67.5 66.4, 68.5 

No educational qualifications (%) 43.5 42.3, 44.6 
Total wealth 

Richest (%) 20.0 19.0, 21.0 
Psychosocial 

>1 Symptoms of depression (%) 60.8 59.8, 61.8 

Positive social support (Mean) 27.9 27.9, 28.1 

Number of close friends/family (Mean) 7.2 7.0, 7.4 


Total sample size 11,392 





Table 2 Latent growth model of quality of life with age, England 
2002-2007 





Estimate 95% CI 
Growth parameters 
Intercept 43.07 42.80, 43.33 
Intercept variance 61.50 57.94, 65.06 
Slope —1.00 —1.13, —0.87 
Slope variance 5.20 3.81, 6.59 
Time-invariant predictors 
Intercept regressed on 
(Age-65) —0.07 —0.04, —0.05 
(Age-65)” —0.01 —0.01, —0.00 
Slope regressed on 
(Age-65) —0.04 —1.02, —0.03 
(Age-65)* 0.00 —0.00, 0.00 
af 
Model Fit 
Chi-square 74.84 3 
CFI 0.99 
TLI 0.96 
RMSEA 0.05 
N 11,392 





(SE 0.07) point for each additional wave of the study. That 
is, QoL decreased by 0.5 point per year. The estimated 
variance of the intercept growth factor was 61.5 (SE 1.8), 
and the variance of the slope growth factor was 5.2 (SE 
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0.71) indicating that there was significant individual het- 
erogeneity around the group means for both initial status 
and rate of change. The fit indices suggest that the pro- 
posed model fit the data quite well. 

Table 3 shows estimated parameters of the LGC model 
with the addition of time-invariant and time-varying fac- 
tors, all mean-centred. For someone aged 65 with average 
conditions, the estimated baseline mean QoL score was 
42.2 (SE 0.07) which declined 4 years later to 41.4 (wave 
3). There was a significant gender difference in QoL at 
baseline: males had significantly lower mean QoL than 
women (P < 0.001). Cohabiting status was not signifi- 
cantly related to QoL at both wave | and wave 2; however, 
the interaction term between cohabiting status and gender 
was significant at wave 3, indicating that cohabiting with a 
partner was positively associated with QoL, for men 
compared to women. With the exception of cohabiting 
status and employment status (at wave 3), all variables 
showed a significant association with QoL at all waves. 
The fit indices suggest that the proposed model fit the data 
well. The values of the residual variance of both the slope 
and intercept are considerably smaller than in the model 
with age only, indicating that the factors added to the 
model explain most of the variability in baseline levels and 
changes in QoL. 

The ageing-vector graph shown in Fig. | provides a 
summary of the LGC model presented in Table 2. Each 
arrow (vector) represents the predicted score at baseline and 
change in QoL for every one-year cohort. The horizontal 
axis indicates the respondent’s age at the beginning and the 
end of the survey period from wave 1 to wave 3 (4-year 
period). The vertical axis indicates the respondent’s pre- 
dicted QoL score. The figure shows that there is a smaller 
decline in QoL over the 4-year period in those aged less than 
60. For example, those aged 50 in 2006/2007 had slightly 
poorer QoL than those of the same age in 2002/2003 (42.0 
and 42.8 respectively). For adults in the older ages, there is a 
steeper decline in QoL over time, someone aged 85 in 2006/ 
2007 had poorer QoL than those of the same age in 2002/ 
2003 (35.7 and 39.3 respectively). 

Figure 2 provides summaries of the full LGC model 
(with demographic, health, socioeconomic and psychoso- 
cial factors) presented in Table 3. The vectors in the top part 
of the figure show the QoL trajectories of people with 
optimal conditions (i.e. without symptoms of depression, 
with no limiting long-standing illness, with no ADL-s dif- 
ficulties; in the richest quintile of wealth, in paid employ- 
ment, cohabiting with the partner, and being at the 80th 
percentile for positive support and number of close friends/ 
family in their social network), the vectors in the middle 
portion show the QoL trajectories of people with interme- 
diate conditions (at mean values for each of the factors) and 
the vector in the lower portion of the graph show the QoL 
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trajectories of people with minimal conditions (i.e. in the 
poorest quintile of wealth, not in paid employment, with a 
limiting long-standing illness, not cohabiting with the 
partner, having a limitation with ADL-s, and being at the 
20th percentile for symptoms of depression, positive support 
and close friends/family in their social network). Those with 
minimal conditions have very poor QoL at baseline com- 
pared to those with intermediate and optimal conditions. 
Thereafter QoL remains stable across time until people 
reach their 70s, when QoL declines further. For those with 
optimal and intermediate conditions, there is a decrease over 
the 4-year period which becomes steeper among those aged 
70 and over. The gaps in QoL trajectories between the worst, 
average and better off never close. For example, someone 
aged 75 (at baseline) with optimal conditions has a QoL of 
50.8 which decreases to 47.8 after 4 years, while for 
someone of the same age with intermediate conditions, the 
QoL at baseline is 41.8 which decreases to 39.5, and for 
someone with minimal conditions, the QoL is 33.0 at 
baseline and 31.4 after 4 years. 


Discussion 


This study examined age-specific trajectories of QoL in a 
4-year period among older adults and explored factors 
influencing change over time. The LGC model with age 
only showed that QoL at baseline decreases significantly 
with age, with a steeper decline in the oldest old. After 
accounting for time-invariant and time-varying factors, we 
found that QoL at baseline was no longer influenced by 
age; while it was lower for men as compared to women, 
and for those without any educational attainment compared 
to those with some education. The rate of change over time 
was negatively influenced by age but not by education or 
gender. There was no single key predictor of QoL; almost 
all variables in our model were statistically significant. 
Factors that had a negative impact on QoL include 
increased number of symptoms of depression, functional 
limitations attributable to long-standing illness and ADLs, 
being in a poor wealth quintile, not being in paid 
employment, not perceiving positive support from the 
spouse, children, family, and friends, and having a smaller 
number of close friends/family in one’s social network. 
Cohabiting with a partner had a positive effect on QoL of 
men but not of women (at wave 3 only), as shown by the 
significant interaction term between cohabiting status and 
gender. This tells us that in later life, men compared to 
women are more likely to have a better QoL, if they live 
with a partner, while for women this might not be the case. 
Previous studies have shown that women in later life are 
more likely than men to be caring for a sick or disabled 
partner and, therefore, their QoL might be negatively 
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Table 3 Latent growth model 
of quality of life with time- 
invariant and time-varying 


Growth parameters 
factors, England 2002-2007 


Intercept 

Intercept variance 

Slope 

Slope variance 

Time-invariant 

Intercept regressed on age 

Intercept regressed on age” 

Intercept regressed on education 

intercept regressed on men 

Slope regressed on age 

Time-varying 

QOL at wave | on 
Symptoms of depression (wave 1) 
Limiting long-standing illness (wave 1) 
ADLs (wave 1) 
Total wealth (wave 1) 
Employment status (wave 1) 
Cohabiting status (wave 1) 
Interaction cohabiting status x sex (wave 1) 
Number of close friends/family (wave 1) 
Positive social support (wave 1) 

QOL at wave 2 on 
Symptoms of depression (wave 2) 
Limiting long-standing illness (wave 2) 
ADLs (wave 2) 
Total wealth (wave 2) 
Employment status (wave 2) 
Cohabiting status (wave 2) 
Interaction cohabiting status x sex (wave 2) 
Number of close friends/family (wave 2) 
Positive social support (wave 2) 

QOL at wave 3 on 
Symptoms of depression (wave 3) 
Limiting long-standing illness (wave 3) 
ADLs (wave 3) 
Total wealth (wave 3) 
Employment status (wave 3) 
Cohabiting status (wave 3) 
Interaction cohabiting status x sex (wave 3) 
Number of close friends/family (wave 3) 


Positive social support (wave 3) 


Model fit 
Chi-square 
CFI 
The variables have been mean- TLI 
centred, so that the reference RMSEA 
category of each indicates the N 


average conditions 


Estimate 95% CI 
42.17 42.03; 42.32 
26.34 23.80; 28.88 
—0.79 —0.88; —0.70 
3.30 2.16; 4.44 
0.00 —0.02; 0.02 
0.00 —0.01; 0.00 
—0.99 —1.25;—0.73 
—0.76 —1.00;—0.51 
—0.04 —0.05;—0.02 
—1.37 —1.46;—1.29 
—2.93 —3.23;—2.63 
—1.24 —1.41;—1.07 
—0.73 —0.83;—0.62 
—0.68 —1.02;—0.35 
—0.10 —0.49; 0.29 
0.23 —0.36; 0.82 
—0.06 —0.09;—0.03 
—0.30 —0.33;—0.27 
—1.30 —1.39;—1.20 
—2.65 —2.97;—2.33 
—1.25 —1.45;—1.06 
—0.90 —1.03;—0.78 
—0.49 —0.85;—0.13 
0.03 —0.44; 0.49 
0.66 —0.02; 1.34 
—0.05 —0.07; —0.02 
—0.32 —0.36;—0.29 
—1.32 —1.43;—1.20 
—2.26 —2.62;—1.89 
—0.99 —1.18;—0.79 
—0.84 —0.96;—0.71 
—0.34 —0.74; 0.07 
0.02 —0.46; 0.51 
0.80 0.08; 1.52 
—0.03 —0.05;—0.01 
—0.37 —0.40;—0.33 
Estimate df 
1216.87 62 
0.92 
0.89 
0.04 
11,392 
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Fig. 1 Vector graph showing the predicted four-year ageing vectors 
of quality of life for the model with age only, England 2002-2007 
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Fig. 2. Vector graph showing the predicted four-year ageing vectors 
of quality of life for the full model comparing responded with 
optimal, intermediate and minimal conditions, England 2002-2007 


affected [20]. When we further investigated which factors 
accounted for most change in QoL (results not shown), we 
found that psychosocial factors, such as depression, posi- 
tive support and number of close friends/family in the 
social network yielded the greatest reduction in the unex- 
plained variability of both baseline and rate of change in 
QoL compared to a model with demographic factors only. 
Health characteristics also accounted for a good reduction 
in the unexplained variability of both baseline and rate of 
change in QoL, although less than that of psychosocial 
factors. Socioeconomic factors, such as employment status, 
education and wealth, accounted for very little reduction in 
unexplained variability of both baseline and rate of change 
in QoL compared to a model with demographic factors 
only. The ageing-vector graphs allowed us to explore both 
the changes in QoL as people age and trends in the sum of 
changes in QoL up to a given age. The graph revealed that 
even among those with intermediate conditions, the QoL of 


1307 


the youngest old (up to the age of 65), remained above 
average notwithstanding decreases over-time. Among the 
youngest old with minimal conditions, there was no change 
over-time in QoL from a very low starting point. However, 
the older old in this group were less fortunate, since their 
QoL deteriorated even further. The ageing-vector graphs 
also revealed that a centenarian starting with good psy- 
chosocial, health and socioeconomic conditions can have 
higher QoL than someone aged 50 starting with interme- 
diate conditions. This means that QoL at older ages could 
potentially be high, even for the oldest old if living in good 
conditions, i.e. without illness, free of depression, in good 
wealth, receiving positive support from close family and 
friends and with a good social network. Equally, this 
finding could reinforce evidence for heterogeneity in 
baseline levels of QoL as well as rate of change overtime, 
which has led to concern regarding drawing strict chro- 
nological boundaries between what might be considered 
“Third” and “Fourth” ages [41], the first defined as an era 
of personal achievement and fulfilment and the latter as an 
era of final dependence, declining health, and ending in 
death [42]. 

Our findings are consistent with previous cross-sectional 
studies, in particular the finding that QoL is reduced by 
depression, limiting long-standing illness and limitations in 
everyday activities, poor material circumstances, not hav- 
ing any educational attainment [19-24], and not having an 
adequate social network of close family and friends [20, 
21]. Although some studies have shown that ageing is 
perceived to decrease QoL [43, p. 24; 23, 24], others 
studies in concordance with our findings have shown that 
when other factors are taken into account the negative 
effect of age might disappear [44]. Netuveli and colleagues 
[22] were the first to analyse age-specific QoL scores and 
to show that potentially the Third age could be a period 
with high QoL. However, their results were based on cross- 
sectional data, and the wide confidence intervals around the 
QoL scores showed large amounts of variation, especially 
in older age. We overcome the problem of cross-sectional 
data and explored this issue further, by looking at both the 
changes as people age and trends in the sum of changes in 
QoL up to a given age. 

Our findings reinforce the idea that old age can be seen 
as a period of life in which one is free to explore personal 
fulfilment, self-realisation and leisure, since there is more 
autonomy from structured social roles (e.g. employment, 
parent of dependent children) [42, 45]. We suggest that 
enhancement of QoL in older ages can be achieved by 
improving the psychosocial circumstances of older people 
and ameliorating the functional limitations associated with 
age-related declines in health. For example, aids to support 
independent living and improved opportunities to see 
friends and engage with the wider community may enhance 
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the quality of people’s social networks so that their well- 
being can benefit from more support when times get hard. 

Strengths of this study include the use of a large lon- 
gitudinal dataset from a national sample of older people. 
Having analysed the nature of change over time, a big 
advantage is the possibility of inferring causal effects of the 
factors that is not possible with cross-sectional data. To 
date, this paper is the first to explore age-specific trajec- 
tories of QoL using LGC models and ageing-vector graphs. 
A further strength is represented by the measure used for 
Qol the CASP-19, which focuses on positive aspects of life 
in older ages and is based on the idea that QoL should stand 
alone from the factors or influences that shape it [6]. In 
addition, we included in the analyses several factors rele- 
vant to older age, such as symptoms of depression, limiting 
long-standing illness, limitations in everyday activities, a 
measure of social network and social support as well as 
socio-demographic variables, including total wealth. One 
limitation of our study is the proportion of missing data due 
to attrition and item non-response in the self-completion 
questionnaire where CASP was measured. In order to 
minimise the potential bias derived from this non-response, 
in addition to non-response weighting, we used FIML 
estimation, which computes parameter estimates on the 
basis of all available data, including the incomplete cases. 
Results from complete case analyses and those from FIML 
analyses were consistent. It is also possible that the results 
might change if a differently conceptualised QoL measure 
had been administered. 

In conclusion, we have shown that there are several 
factors influencing the trajectories of QoL at older ages, 
and that the effect of age in the decline of QoL tends to 
disappear or be minimal once these influences are 
accounted for. 
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